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This Final Year Project (FYP) is about Sensing Textual Plagiarism. To realize this, an 
application that is equipped with the capability of detecting plagiarism from occurring in a 
textual document is to be developed. The main focus of this project is to perform a study on 
how to detect plagiarism from a textual document. Word-for-word plagiarism is the most 
obvious and serious form of plagiarism which can be can be categorized as a form of 
direct stealing, without significant alteration and consent of another's work. Fact 
findings are carried out in order to perform the study on plagiarism. This project will 
incorporate the Smith-Waterman Algorithm which is a classical tool in the 
identification and quantification of local similarities in biological sequences. As a 
result, the significance of this project is the availability of the application to sense the 
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1.1 BACKGROUND OF STUDY 
Plagiarism can be elucidated as the use of another's information, language, or writing, 
when done without proper acknowledgment of the original source. Plagiarism of written 
text has been widely spreading in the era of Information Technology and aggravated by 
the internet. Textual Plagiarism can be categorized into several forms: 
• Copying directly from the source, 
to take words or sentences verbatim from the original source (with or 
without footnotes). 
• Rewording a sentence (paraphrasing), 
an original sentence is rewritten in a copier's own words, but still no use of 
quotation marks or referencing is used. 
• Submitting someone else's work, 
an obvious example of plagiarism. 
• Failing to reference/footnote source material, 
as new facts are presented to people not familiar with the field, a footnote 
should be presented to reference the source material. 
• The Internet "pastiche", 
the copying of a collection of paragraphs from a variety of electronic sources 
and pasted together in a word processor to form a report. 
[Paul Clough, July 2000] 
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As the project is concern, plagiarism will be detected and intellectual property will be 
protected as a means of identifying how information has been misused or stolen. The 
fundamental idea of the software to be developed is that it will be able to verify 
keyword uses and keyword frequencies in electronic documents and presents a 
percentage of matches between compared words or paragraph. These findings will be 
categorized as keyword profiles and amassed in database. The higher the percentage of 
match will identify whether textual plagiarism exists in the documents or not. 
1.2 PROBLEM STATEMENT 
1.2.1 Problem Identification 
It is essential to protect valuable document such as copyright documents, articles, and 
journals from plagiarism due to its intellectual property. However, bootlegging still 
occur for the reason that the availability of internet allowing ease of accessing 
documents, articles, and journals. With advanced word processors it is much easier to 
cut-and-paste large amounts of text to create a single work from a number of electronic 
sources including the Internet, electronic journals, books, newspapers, magazines and 
etc. This invasion of intellectual property will result in losing rights and authority. 
Therefore, it is vital to prevent plagiarism from wide spreading. 
1.2.2 Problem Significance 
With the ability of a system that is capable of sensing textual plagiarism, this will 
ensure the acknowledgement and recognition of other people's work, thus protect the 
integrity of a precious document. Plagiarism enforcers such as Standard and Industrial 
Research Institute of Malaysia (SIRIM), academicians and industry would have the ease 
to detect and inflict textual plagiarism in industry and academic area from wide 
spreading. 
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1.3 OBJECTIVES AND SCOPE OF STUDY 
1.3.1 Objectives 
• To perform a study on how to detect plagiarism from a textual document. 
Fact finding is carried out to investigate related matters pertaining textual 
plagiarism. 
• To develop an application that 1s able to detect plagiarism occurnng m textual 
document. 
The system is capable m detecting near to accurate textual plagiarism on 
documents. 
The system should be able to indicate the other work which has the solely 
same lines or paragraphs of text, within the same database. 
1.3.2 Scope of Study 
The scope of this project would be as follows: 
• The study would be on how textual plagiarism is detected. 
• Performing a plagiarism detection system for textual document. 
• The focus of this system will be lingering around the academic environment. 
• The system will cater only .txt file formats. 
• The system will cater only word-for-word plagiarism. 
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1.4 PROJECT TIMELINE 
This Final Year Project is divided into two parts, Part I and Part 2 whereby the first part 
discusses matters pertaining studies and reports and the latter is about system 
development and refinement. 
Starting with Part I, project kick-off is on the l't August 2005; however the confirmed 
topic is on the 12th September 2005. During this period of time various topics are 
surveyed and considered. Initials study started on 26th September 2005 by carrying out 
observations and fact-finding. First formal report submitted on the ih November 2005 
followed by submission of the Interim Report on 2!'t November 2005. This report 
summarizes the findings as well as to justifY statements. Presentation for Part I was 
viewed on the 5th December 2005. The time line for Part I can be referred to Figure I in 
the Appendices. 
As referred to Figure 2 for the timeline of Part 2, system development started on the 30th 
January 2006 and took about four months to be completed. Prototype of the system was 
delivered during the Pre-Engineering Design Exhibition (Pre-EDX) on 4th April 2006. 
The final draft is to be submitted on 16th June 2006 and final presentation with the 
internal and external examiners is forecasted to be on 19th June 2006. 
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CHAPTER: 2 
LITERATURE REVIEW AND THEORY 
Plagiarism in the other words can be copymg, bootlegging, stealing, or breach of 
copyright. The more details of definition for plagiarism could be as below: 
"When the work of someone else is reproduced without acknowledging the source, this 
is known as plagiarism. Probably the most frequent cases appear in academic 
institutions where students copy material from books, journals, the Internet, their peers 
etc. without citing references. Although sometimes intentional, there are many cases 
where students actually plagiarize unintentionally simply because they are not aware of 
how sources should be used within their own work. This problem is not just limited to 
written text, but also regularly found in software code where chunks are copied and re-
used without reference to the original author(s)." [Clough- July 2000] 
We can see that plagiarism has it certain significance depending on its scope, strategic 
location, and the situation in which it occurs. A sentence of paragraph which is 
plagiarized is not as unpleasant as copying a paper word-by-word. Besides, we need to 
mull over the overall perspective of plagiarism before we penalize it. Regarding to this 
situation, a plagiarism detecting tool or system is crucial to be developed. 
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"The significance of plagiarism . can vary widely, depending on its extent, strategic 
location, and the context in which it occurs. An isolated instance of plagiarism - one 
sentence or paragraph, for example - would not usually be cause for concern, whereas a 
paper copied almost verbatim would be considered a gross violation of academic norms. 
Strategic location refers to centrality in an academic presentation. Plagiarism in crucial 
points of argumentation is more serious than in a largely extraneous literature review. 
Finally, the overall context of plagiarism must be considered: the nature of the 
contribution, scholarly or otherwise." [Martin, October 1984] 
"Most students are now expected to submit written work and program assignments in 
electronic form. Although convenient and easier for both student and lecturer alike, the 
electronic version provides the student with an easier opportunity to plagiarize. With 
advanced word processors it is much easier to cut-and-paste large amounts of text to 
create a single work from a number of electronic sources including the Internet, 
electronic journals, books, newspapers and magazines etc." [Clough- July 2000] 
This project is concern with detecting text plagiarism within the academic area. The use 
of electronic form documents among the students such as using Microsoft Word and 
Notepad in completing assignments makes it easy for textual plagiarism to be occurred 
in the academic field. 
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"From a legal point-of-view, proving plagiarism can be very hard. For a start, copyright 
can only be enforced if the plaintiff can prove that words were copied or trivially 
transformed (i.e. paraphrased). Even matching verbatim text between two sources does 
not prove plagiarism. If the two texts are written about the same topic, then it should not 
be a surprise that some information will be shared. For example names of people, 
places, technical terms or structure words of the language (i.e. English word classes 
such as prepositions, conjunctions etc.). In [Susan Finlay, CopyCatch, Masters 
Dissertation, University of Birmingham, 1999], Susan Finlay reports that in her work, 
independent texts have as much as 50% or more shared vocabulary overlap. With 
paraphrasing this is even harder because it must be proved the two suspected areas of 
plagiarism mean the same." [Clough- July 2000] 
It is true that proving plagiarism can be very hard. However, before proving that a 
document or text is plagiarized, we have to firstly sense the plagiarism. That is the 
crucial point or purpose of presenting this project, to sense or detect text plagiarism, and 
at the same time, to protect the rights of intellectual property. 
The methodology used in constructing the textual plagiarism detecting system is the 
Smith-Waterman Algorithm. This algorithm is specifically applied to any form of 
textual material. 
"The method that we propose can be applied to any form of textual material, such as 
essays, reports and etc. Unlike many existing techniques for collusion detection, it does 
not depend on statistical properties, such as counts of particular words, but rather on 
structural similarities between (parts of) texts." [Irving, 2000] 
"The only difference in the approach to this special case is the way in which the source 
material is parsed. Ordinary textual material will be parsed as a sequence of words, 
where the term word is given an appropriate precise meaning." [Irving, 2000] 
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From the quoted text above, it describes that using this Smith-Waterman Algorithm; the 
source material will be compared and parsed as a sequence of words or string to identify 





3.1.1 Formal System Development 
The formal systems development model, shown below in Figure 1, utilises a 
development process that is based on formal mathematical transformation of system 
models to executable programs. This system development model is similar to the 
waterfall model; fue formal approach has clearly defined (cascading) phase boundaries. 
The critical distinctions between the two models are: 
• The software requirements and specification phases are refined into a 
detailed formal specification, which is expressed mathematically. 
• The design, implementation and unit testing are replaced by a single formal 
transformation phase. 










Figure 3: Formal systems development 
• Requirements definition 
In this phase, the system's services, constraints and goals are established with 
system users. As a whole, the requirement from the system is that it should be 
able to detect plagiarism from textual documents. 
• Formal specification 
Formal specification means the more detailed requirements are established from 
the system. This system involves with the system users, who are the 
academicians; accessing to the application and opening text files or documents 
from the specific directory in the computer. After that the users will run the 
application in order to sense textual plagiarism between two documents by 
comparing them. Finally, the system will produce a report as the result of the 
textual plagiarism detection. 
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• Formal transformation 
During the formal transformation process the mathematical representation of the 
specifications is systematically refined. As for this project, there are several 
functions that need to be developed before it can be integrated as a single 
system. Some of the functions are including the application to detect textual 
plagiarism itself, and also the report to view results of plagiarism status between 
two compared text files. 
• Integration and system testing 
Finally in this integration and system testing, the individual program units or 
programs are integrated and tested as a single complete system to ensure that the 
software requirements have been met. In this project, the application for textual 
plagiarism detection and the report will be tested and will be ensure that it will 
be functioning appropriately. Subsequently, both programs will be integrated 
and tested together as a complete system. 
3.1.2 Smith-Waterman Algorithm Methodology 
Smith-Waterman algoritlun is used in this project as a variant to locate similarities in 
textual document, with a view to the application in the detection of plagiarism. The 
Smith· Waterman algorithm is a classical method of comparing two strings with a view 
to identity highly similar sections within them. It is widely-used in finding good "near-
matches", or so-called local alignments. The basis of the method is a dynamic 
programming scheme. 
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Basically, the lengths of the given strings X and Y are indicated by m and n 
respectively. A portion X' of string X aligned with a portion Y' of string Y is allocated 
a score that, in some sense, represents the "goodness of fit" between X' and Y'. Each 
matching symbol should make a positive contribution to that score, and each symbol 
that has to be inserted, deleted or substituted to transform X' to Y' should make a 
negative contribution. 
Let h be the (positive) contribution made by a symbol 'hit', d the (negative) contribution 
made by a symbol insertion or deletion (an 'indel'), and r the (negative) contribution 
made by replacing one symbol by another. The methodology in this context describes 
only a simple model compare to the model used in computational biology. Even for this 
simpler model, it is not immediately clear what the relative values of h, d and r should 
be; the most obvious option is to choose h = d = r = I, and these values have been 
shown to work effectively in practice. In much of the following discussion and 
example, assume that h = d = r = I. 
For example, if X' = abcbadbca and Y' = abbdbda, an optimal alignment has 6 hits, 2 
indels, and I replacement, as shown in Table 1, a score of 6h-2d- r, or 6-2-1 = 3 in the 
















For the implementation to this detection of textual plagiarism application, I have 
defined a more suitable approach to apply the algorithm by using words or strings 
instead of using characters or substrings to find the significant "near-matches" as 
mentioned above. This approach is seemed to be more obvious and clear in order to 
define the percentage of plagiarism in any textual documents. 
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Table2: An optimal alignment between two strings or words. 
the party 
the park 
For example, if X'= "She blows the bubbles" andY'= "He loves to blow the bubbles", 
an optimal alignment has 4 hits, 2 indels and 3 replacement, as shown in Table 2. A 
score obtained for the figure above is, 4h-2d-3r, or 4-2-3= -1, where h=d=r=l. 
When a negative score is obtained after the algorithm is applied, it means that there is 
no possibility of plagiarism to occur between the two compared texts. In the other 
words, the documents are not plagiarized each other. However, when a zero or positive 
score is obtained, it means the other way which there is a possibility that the documents 
are plagiarized. The higher the score is, the higher the percentage of plagiarism is. 
Example of an optimal alignment between two strings or sentences 
Example of an optimal alignment between two substrings or characters 
Table 3: Another optimal alignment between two strings or words. 
An example for the positive score is shown as in Table 3 above. When X'= "Example 
of an optimal alignment between two strings or sentences" and Y'= "Example of an 
alignment between two substrings or characters", an optimal alignment has 8 hits, 0 
indel, and 2 replacement is obtained with the score is 8h-2r or 8-6= 4, where h=d=r=l. 
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The objective is to find significant near-matches between substrings of X and Y, where 
'significant' is defined in terms of some suitably chosen threshold score. Threshold 
score should be depends on the context, and on the chosen values of h, d and r. The 
cumulative score of significant near-matches might be taken as an appropriate measure 
of overall similarity of the two strings in the application context, though more generally, 
any two strings containing at least one significant near-match might be considered as 
worthy of further investigation. 
3,2 PROJECT WORK 
This Final Year Project requires some specifications in terms of hardware and software 
in order to realize the project work. The project requirements are: 
3.2.1 Hardware 
• Intel or AMD Processor PC (1.27 GHz or above) 
• 256MB RAM (or above) 
• 40 Gig Hard Disk (or above) 
3.2.2 Software 
The software requirements for this project have been redefined from using Java Tools to 
Microsoft Visual Basic 6. The reason is because of the difficulty in using Java Tools 
compared to Microsoft Visual Basic 6 which is more comfortable to me. 
• Microsoft Visual Basic 6 
• Microsoft Office Access (database) 




RESULT AND DISCUSSION 
As a result, the first objective which is to perform a study on how to detect plagiarism from 
a textual document has been met. Fact finding has been carried out to investigate related matters 
pertaining textual plagiarism. For the second objective, it is also completed with the 
development of application and coding of the system. 
4.1.1 System Overview 






Figure 4: Use Case Diagram for overall system flow 
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The flowchart of the process flow for data entry, data processing and reporting are 










Figure 5: Data Entry, Data Processing and Reporting Process Flow 
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As illustrated in Figure 5, the flow graph indicates the system flow for data entry, data 
processing and reporting. First of all the user will input the text data and open text files 
from the directory or database. The system will display two text files to make it 
comparable for text similarities. Results of the comparison between two text files will 
be displayed as the compare result. Status of the result will also be displayed whether 
those files are suspected as plagiarism or not. 
The benchmark for the result would be less than 50% for 'Not suspected as plagiarism' 
status, and more than 50% for 'Suspected as plagiarism' status. User will be able to 
view the report of the compared files and save it to the database. Finally, user may 
choose to continue using the system to compare another text files or exit from the 
program. A similar representation of system flow is indicated t in terms of nodes 
presentation with multiple out-going flows on the flow graph (Refer to Figure 6 in 
Appendices). 
4.1.2 Survey Result 
















As refer to Figure 7, there has been a survey on the system with five different sets of 
data. The percentage of text similarities vary with the different sets because of the 
different text and different total of words in each file. For Set A, the comparison result 
between two related text files is 56%, which is over the benchmark. The status of the 
comparison for files in Set A would be 'Suspected as textual plagiarism'. Same with Set 
C, the result is 60% and also over the benchmark. Whereas for Set B, Set D and Set E, 
three of them carry the same status which is 'Not suspected as textual plagiarism' since 
their compare results are 38%, 40% and 30% respectively. 
4.2 SYSTEM USER INTERFACE AND FUNCTIONS 
4.2.1 Description on System User Interface 
User interface for the Textual Plagiarism Detection System has been designed and 
finalized. A splash screen is created as a welcome screen for using the system (Refer to 
Figure 8 in Appendices). By pressing any key, the next screen will be appeared which 
the main window for the system as is showed in Figure 9 in Appendices. From this 
window, the user will browse for a master text file and also target text file to enable the 
system to compare the text similarities between them. 
After the comparison, the system will display the compare result between the two text 
files, together with the status of plagiarism. Then, the user may click the 'View Report' 
button to call for the next window which will display the full report of the compared 
text files. In the Report window, it will consist of the name of the master and target files 
which have been compared with each other, together with the compare result and status 
of plagiarism (Refer to Figure 14 in Appendices). From here, the user may save the 
report and quit from the system. 
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4.2.2 System Functions 
• Browse Button, 
to browse for Master and Target text files. 
• Compare Button, 
to start comparing the Master and Target text. 
• Clear All Button, 
to clear the filled field. 
• View Report Button, 
to view the full report of compared files. 
• Save Button, 
to save the report into the database. 
• Quit Button, 
to exit from the system. 
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CHAPTERS 
CONCLUSION AND RECOMMENDATIONS 
The Final Year Project's concern is to accomplish the previous mentioned objectives. In 
performing the first objectives, fact-finding is carried out to investigate related matters 
pertaining textual plagiarism. Literature reviews have been refined in order to get more 
understanding by reviewing previous works pertaining detection of textual plagiarism. 
In relating to the above, first objective has been accomplished. 
The second objective also has been achieved through the development of application 
and coding of the system. Survey has been done in testing the system to get the textual 
plagiarism status for several sets of data. The system has allocated a benchmark for 
determining the status of textual plagiarism. If the result of the text comparison is above 
50% then the text files are suspected to be plagiarized. While if the result of text 
comparison is below 50% then the text files are not suspected to be plagiarized. 
Some recommendations have been identified as a future enhancement for this project. 
The developed textual plagiarism detecting system could be enhanced by: 
a) online accessibility 
• make it accessible through web. 
b) the ability to handle mass1ve text with better performance, using high 
performance computer 
• able to handle larger size of text document with faster time and more 
precise results. 
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c) the ability to handle multiple file formats (PDF, etc.) 
• able to handle numerous format of files (other than .doc and .text files) 
d) the expansion to not only word-for-word plagiarism but also for graphics and 
images. 
• do a project expansion that is able to detect not only text plagiarism, but as 
well as for graphics and images. 
e) add some security features to the system 
• make a log-in features for different levels of users (lecturers, students, etc). 
f) develop the functions to look into the semantic (meaning) of the words to 
detect textual plagiarism. 
21 
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Meeting with sUpervisor and diScUss on 1--- 3/13/2006 " .···~ 8 -i!l1Pr'ClVi!19. the, user _irif~lf~ce _ · 3/17/2006 1w .... - - - . 
Study some formulas 6r caiCul~-tion to 
·. ·~ 9 3/20/2006 3/24/2006 1w }ind _Sifrl_ilar wQ_rds in textual ~le 
. 
. ..... . 
10 Prepare the presentation slides for Pre- 312!12006 I _ 3/3112006 1w • ~ Edx ··. . 
Done with detecting similar words ·~ 11 between 2 textual files and ready for 4/3/2006 417/2006 1w Preo-Edx presentatiorr- -- -
12 Proceed witi"!-Weekly Report 4/10/2006 5/5/2006 4w .. 
13 Completing the! system 5/8/2006 6/2/2006 
•"' 
14 Submit Fi_9a1 Report . •• 6/5/2006 I_-, 6/16/2006 2w 
15 Oral Presentation with internal and I:.- 6/19/2006· 6/23/2006 1w ~ ·~ exte~nal examiners -











Figure 6: Data Entry, Data Processing and Reporting Flow Graph 
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Figure 8: Splash Screen 
Figure 9: Word by Word Comparison Screen 
28 
Figure 10: Specify Master and Target Text Dialog Box 
Figure 11: Browse Master Text Dialog Box 
29 
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Figure 12: Browse Target Text Dialog Box 
Figure 13: Compare Result Screen 
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Figure 14: View Report Screen 
Figure 15: Quit Dialog Box 
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